Francisco (UCSF) Psychiatry HEAL Fellowship in Global Mental Health, a two-year post-residency program for psychiatrists. We discuss the process and outcomes of a needs assessment that informed the development of learning objectives and educational strategies for the fellowship.
Methods

Theoretical framework
Our group utilized Kern's Six-Step Model of Curriculum Development [16] , which provides an iterative framework to develop, implement, and evaluate a medical curriculum by following the sequential steps of (1) problem identification and general needs assessment, (2) targeted needs assessment, (3) development of goals and objectives (e.g., competencies and specific learning objectives), (4) design of educational strategies, (5) curriculum implementation, and (6) evaluation and feedback. The first four steps of our curriculum development process are reported here.
Curriculum Development Team
A group was assembled from the UCSF Department of Psychiatry under leadership of the fellowship director (BA). Membership consisted of residents (JB, CB, JG, JI), a fellow (AF), and faculty (BA, BK). Members had diverse backgrounds including experiences in global health and GMH, public health, social sciences, curriculum development, teaching, and research. The group met every one to three months from December 2014 to May 2016, with additional meetings among working groups formed within team.
Problem Identification and General Needs Assessment
Based on Kern's model, the group first identified the broader problem it was trying to address through consensus based on intensive discussions informed by expertise and prior experience. Subsequently, a literature review was conducted to inform a general needs assessment based on MEDLINE search of peer-reviewed literature of keywords "Global Mental Health" and "training" or "education" or "psychiatrist" or "fellowship" or "residency" or "competencies".
Targeted Needs Assessment
For the second step of Kern's model, the group was divided into two parallel teams. A "fellows" team assessed the gap between competencies needed to be an independent GMH practitioner and those available at the end of a US-based residency training in general psychiatry. A "site" team assessed the gap between the optimal human and other resources needed to deliver high-quality mental health care and the existing infrastructure of the site, and how a GMH practitioner could assist in bridging that gap. The teams identified key informants (N = 19) using a purposive method [17] . The fellows team interviewed directors of the existing US GMH fellowships (n = 4), directors of other graduate GMH programs (n = 3), psychiatrists who are current or former GMH trainees (n = 3), and psychiatry residents with a strong interest in GMH who self-identified as potential fellowship applicants (n = 3). The site team interviewed a psychiatrist and the medical director from each of the two sites of the fellowship program: an IHS site in the US and a district-level hospital in Nepal (n = 4). In addition, the site team interviewed generalist physicians at two sites based in low-income countries that have previously hosted GMH trainees and do not have on-site psychiatrists (n = 2).
The interviews were conducted between February and May 2016. Interviews were each between 30 and 60 minutes in length and conducted either in person, via phone, or via teleconferencing. Interviews were conducted using semi-structured interview tools developed by each team to assess the specific gap identified in the previous step. The fellows team interviews focused on the experiences of those who have provided or received GMH training as well as the goals of those who are seeking GMH training. Interview themes included: clinical, research, and administrative skills; mentorship and support; and career development. The site team interviews focused on the needs, capacity, and goals of training sites and experiences of those who have previously hosted fellows. Themes included: clinical needs and priorities; clinical resources and infrastructure; potential roles of fellow; opportunities for mentorship and support; and key structural and cultural considerations. Interview data was captured using structured notes and then collated into a master document. Utilizing a template method, data were coded by BA using thematic analysis and the results were shared with the larger working group, which further refined the codes. This iterative process was continued until consensus was achieved. A summary of interview data is available in Supplement 1.
Development of Goals and Objectives
The working group reviewed the products of the general and targeted needs assessments and converted the emerging themes into specific competencies nested within competency domains. These were reviewed by the group in multiple iterations, with rounds of discussion and refinement until consensus was achieved. Content experts were identified for each domain among the faculty of UCSF Department of Psychiatry. The working group members and the content experts worked in partnership to develop specific, measurable learning objectives for each competency [16] .
Results
Problem Identification
The team identified two intertwined problems based on their prior experience and pre-study, informal discussions with leaders at the host sites: 1) the need to improve and expand post-graduate medical training in GMH, with a particular focus on clinical training, education, and systems improvement; and 2) the need to improve mental health care and build capacity for addressing mental illness and substance use at host sites.
General Needs Assessment
The results of the literature review to understand general issues in GMH training included publications examining existing GMH training [8, 18] , advocating for increased GMH research training [10] and improved GMH clinical training [19, 20] , and discussing ethics in GMH training [21] . The search also yielded descriptions of one international GMH educational partnership [22] , one graduatelevel GMH training program [14] , and two GMH research fellowships [9, 10] . However, there were limited online or published curricular information from training programs in GMH and no published curricula from existing postgraduate clinical GMH fellowships.
Developing Goals and Objectives from Targeted Needs Assessment
This step resulted in numerous themes that are nested within 20 competency domains, as listed in Table 1 . Many competencies were specific to GMH and several were also relevant to the general practice of global health.
Broadly, the competencies can be divided into clinical and non-clinical domains. Under clinical domains, there was specific focus on children and the elderly as vulnerable populations. Given the severe shortage of psychiatrists specialized for these two groups, the GMH practitioner will need to recognize signs of pathology, avoid harm from pharmacological treatments that may not be tolerable to these groups, and to provide care based on recommendations from an off-site specialist. Although providing care for adult patients is the focus on general residency training for psychiatrists, there was a specific focus on utilizing the World Health Organization (WHO) Essential Medications list because psychiatrists trained in high-resource countries may not be familiar with them. HIV psychiatry and substance use were identified as two specific clinical domains given the prevalence and comorbidity with common mental illnesses in low-resource settings. Although general psychiatrists learn some psychotherapies, particularly cognitive and behavioral therapy, the WHO recommends few other techniques that may not be covered in general residency training: group interpersonal psychotherapy, problem management therapy (based on problem-solving therapy), and motivational enhancement therapy. Even if GMH practitioners may not deliver psychotherapy because of linguistic/cultural differences and/or lack of prior training, they may still need to be aware of indications, success rates, and basic components of these therapies when they have a leadership role in mental health care delivery systems.
Non-clinical domains emphasized the role of structural determinants of health and the specific role of culture in mental health. Structural competency [23] is identified as a way to directly engage with stigma, inequity, and nonbiomedical determinants that sustain worse outcomes among populations. The role of culture was highlighted in both international work and among the Navajo in the US. It included a critique of traditional models of "cultural competency" and sought to welcome lessons from social sciences to meaningfully improve, rather than curtail, access of non-western populations to mental health services.
Although the themes included several competencies in directly delivering care, there was a strong emphasis on strengthening health systems rather than independently treating patients. This is consistent with the acknowledgement of the importance of task-sharing in GMH [24, 25] . Themes of training and education were noted for both global health in general and GMH in particular. In addition, there was acknowledgement of the limited utility of training without ongoing supervision. For task-sharing models, the psychiatrist role of supervision of generalists was emphasized as way to expand access to care while maintaining quality [26] . Furthermore, themes included understanding the health care system and developing a quality improvement project to make systems-level changes to address specific challenges in delivering care. Results that emphasize taking the long view in GMH demonstrate a move away from the "mission" trips that had characterized much of global health work in the past century.
Themes that were unique to the results from the "fellows" team included the importance of self-care to avoid burnout and to become aware of issues of transference and countertransference in a new setting. They also included research work in GMH. This was considered one viable strategy to sustain engagement in GMH, given the lack of dedicated funding streams for GMH practitioners. Upon review of these themes by faculty experts, this specific domain was recommended for an optional competency given the dedicated time necessary to build and execute research projects.
Educational Strategies
The GMH fellowship experience is provided in partnership between the UCSF Department of Psychiatry and the HEAL Initiative, an existing global health collaborative between UCSF, Indian Health Service (IHS), and numerous institutions and clinical sites in low-resource settings, described in detail elsewhere [27] . In its other fellowships (e.g., global family medicine), HEAL provides global health training for generalist clinicians and includes an intensive two-week "bootcamp," followed by two years of clinical placements. Post-graduate fellows who have completed residency training rotate between a domestic, under-served site and a low-resource international site. With supervision by local and remote mentors, fellows complete individualized learning plans designed to meet global health competencies developed for the specific fellowship. Learning is supported by a longitudinal curriculum that is administered over the two years, as well as coursework from both the all-fellows "bootcamp" and an online MPH. In addition, the fellowships include reciprocal training where the sites (IHS and international institutions) nominate fellows from among their own staff to receive training from HEAL.
The new GMH fellowship curriculum builds on the existing educational infrastructure of these existing HEAL fellowships, including an intensive, two-week "bootcamp" at the start of fellowship, a shared online platform for content delivery, and fellow placement at domestic (an IHS facility in Navajo Nation) and international sites (Possible, a non-profit organization delivery healthcare services in two under-served locations in Nepal). The Department of Psychiatry delivers the longitudinal GMH curriculum described here, as well as provides mentorship for the GMH fellows.
The new GMH curriculum is based on social learning theory, which was most appropriate for this fellowship given the importance of experiential learning in global health delivery. This includes placement in clinical sites with dedicated mentorship and co-placement with fellows from other disciplines to allow social learning. The experiential component is complemented by a longitudinal curriculum delivered over the course of two years during the fellowship. This longitudinal curriculum utilizes both cognitive strategies (e.g., lectures on indications, appropriate use, and adverse effects of WHO essential medications) and experiential strategies (e.g., conducting a mini-ethnographic project to understand local child mental health issues and debriefing on the results with a child psychiatrist). While some educational strategies are delivered locally, many are available remotely (e.g., readings and narrated lectures). Specifically, educational strategies include:
• Live lectures and workshops on GMH provided to all HEAL global health fellows during the bootcamp • Original narrated lectures custom-developed by faculty experts available remotely and on-demand to GMH fellows • Biweekly conference calls to cover GMH topics and to engage in discussions with the content expert following the narrated lectures • Coursework from the formal MPH program 
Discussion
While some global health curriculum development has been criticized for relatively top-down approach [28, 29] , our broad needs assessment included significant input from local sites and GMH trainees, in addition to experts and leaders in the field. This allowed development of competencies and educational strategies that balance the needs of learners with the needs of under-resourced training sites. For example, proficiencies such as taskshifting have previously been highlighted as priorities for GMH practitioners [1, 2, 30] , but input from local sites suggested a need for fellows to become proficient in more robust methods of collaborative care. There was particular emphasis on training and supporting other onsite clinicians, who may not have received any prior mental health training [31] . Further, identification of local clinical needs and gaps in local expertise led to competencies in numerous clinical domains, such as emergency psychiatry and HIV psychiatry, that will guide fellows in adapting and building on their existing expertise in new contexts. Our competency domains allowed us to identify faculty members who were not always GMH experts, but could provide content expertise and educational materials for the specific domains. For example, content for the "training and education" competencies will be delivered by faculty with expertise in education, but limited experience in GMH practice. This strategy may be helpful in academic centers attempting to meet demand for GMH training with limitations on faculty expertise. In addition to recruiting domain-specific faculty, we employed several strategies to enhance feasibility. We partnered with an existing, general global health program, allowing us to synergize learning and build on existing partnerships. A common challenge in a needs assessment exercise that incorporates multiple viewpoints is that the desired competency list can expand beyond what is feasible. We addressed this by merging competencies with general global health training and also by incorporating domain experts' opinions on feasibility. For example, the domain on child and adolescent psychiatry was quite extensive but after discussions with faculty, the overarching goal was limited to essential tasks like identifying red flags, avoiding harm, and deliver basic care with close supervision from a specialist. Similar goals were utilized for other sub-specialty domains like geriatric psychiatry and HIV psychiatry, enhancing the overall feasibility of the curriculum.
One factor that we see as strength of our approach, but which may limit its generalizability, is that we built on an existing, university-wide global health program. This provided an existing platform for delivery of general content relevant to all global health practitioners, and allowed us to more clearly focus on developing GMH competencies and training. This strategy has fostered collaboration with other disciplines, and may serve as a template to facilitate development of GMH training programs at other institutions. However, there will be variability in the scope of existing global health programs among institutions interested in replicating our work.
An important limitation of our approach is that generalizability could be affected by the weight placed on local clinical priorities that were identified by a limited number of key clinicians at the two fellowship sites and two additional sites in low-income countries. For example, while the broader GMH priority of collaborative care and capacity-building was emphasized by both clinical sites, other GMH topics such as refugee mental health were prioritized less. While this latter topic will still be included in the curriculum under the umbrella of structural determinants, it may have been more robustly emphasized by other sites not included in the fellowship and needs assessment.
Despite their breadth, the competencies may also inadequately capture some of the relational, self-reflexive, and process-based skills needed to engage with communities and mental health systems in new localities often different from those in which practitioners were raised or trained. This challenge of transferability has been highlighted in broader critiques of utilizing competencies in global health education [29] . Multiple fellowship sites may allow for more synthesis and transferability of process-based skills, though this challenge will require ongoing attention within educational strategies and the design of meaningful assessment methods. Other potential challenges include delivering curricular materials at remote sites and developing structures for local and remote mentorship. We expect to address these limitations in a future publication.
To our knowledge, this is the first publication of competencies developed through a thorough needs assessment to guide a post-graduate GMH curriculum. The process highlighted some of the challenges in developing training for a nascent field where the professional roles are not yet clearly defined and where the needs and relevant skills may vary by site and context. However, our process and outcomes, undergirded by a broad and systematic needs assessment, offer a generalizable strategy to develop and meet core competencies in GMH training for specialists.
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